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Acute Exercise and Markers of Endothelial Injury 
Sir 
The recent study by Woodburn et al. 1 found no evid- 
ence of vascular endothelial damage following tread- 
mill exercise in claudicants. While the authors' 
comments may be correct, we doubt that the study 
they present could in any way lend support o their 
conclusions. A number of groups have observed evi- 
dence of an inflammatory response after maximal 
exercise in claudicants. Whether this is of short or 
long-term clinical significance is unclear. 
The authors report the results in a small number of 
patients, some of whom did not walk to their max- 
imum capacity. The timing of the post-exercise ample 
was presumably based on the authors' previous work 
following angioplasty. Several clinical studies have 
used the treadmill model of claudication to define the 
time-scale of this inflammatory response. Maximal 
exercise followed by rest leads to free radical formation 
at 1 rain, 2 neutrophil activation at 5 mill, 3 neutrophil 
thromboxane production at 10 min, peaking at 60 
min 3 and endothelial damage (urinary microalbumin 
excretion) at 60 min. 4'5 One would therefore xpect an 
increase in vWF to occur much later than 2 min post- 
exercise. In fact, Edwards et a]. 6 reported a significant 
increase in vWF after 60 rain rest in claudicants, with 
no change in control subjects. 
The authors report he effects of a single episode of 
walking and suggest that this has implications for the 
role of therapeutic exercise programmes in clau- 
dication, which are generally continued for 6 months 
or more. In fact, we found that regular exercise at- 
tenuates this inflammatory esponse over a period of 
time. 5
The exercise-induced inflammatory response in 
claudicants i well reported. The significance, if any, 
of the phenomenon is unclear but this paper has done 
little to contribute to our understanding of this. 
P.Vo Tisi and C.P. Shearman 
Southampton, U.K. 
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Exercise in Patients with Intermittent 
Claudication 
Sir, 
The paper by Woodburn et al. will certainly stimulate 
discussion among clinicians and scientists interested 
in the effects of exercise in patients with intermittent 
claudication (IC). 
Endothelial injury may lead to progression ofPOAD 
or acceleration of coronary/carotid or cerebral artery 
disease and, is therefore considered important in this 
patient group who are known to have an increased 
morbidity and mortality mainly due to adverse cardiac 
or cerebral events. 1 Endothelial behaviour is, however, 
only one aspect of a hierarchy of cellular and chemical 
interactions, also involving platelets neutrophils and 
cytokines, that occur when patients with IC exercise. 
The authors omitted to mention that von 
Willebrand's factor and thrombomodulin have pre- 
viously been measured as markers of endothelial dam- 
age in patients with IC and serum levels have been 
shown to rise significantly following exercise, 2'3 but 
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these observations were made over different time 
periods than that chosen by the authors. Animal mod- 
els of IC have also directly demonstrated endothelial 
swelling using electron microscopy. 4 
We would therefore suggest a more cautious con- 
clusion. The results of Woodburn et al. relate to a 
narrow temporal window in a group of patients who 
were subjected to relatively gentle exercise when com- 
pared to that suggested by those using exercise as a 
treatment for IC. 5 The debate regarding adverse ffects 
of exercise in patients with IC remains open. 
D. R. Lewis and E C. T. Smith 
Bristol, U.K. 
References 
1 JELNES R, GAARDSTING O, HOUGARD JENSEN K. Fate in intermittent 
claudication: outcome and risk factors. Br Med J 1986; 78: 1137- 
1140. 
2 EDWARDS AT, BLANN AD, SUAREZ-MENDEZ VJ, LARDI AM, 
McCoLLIdM CN. Systemic responses in patients with intermittent 
claudication after treadmill exercise. Br J Surg 1994; 81: 1738-1741. 
3 HICKMAN P, HARRISON DK, HILL A, McLAREN M, TAMEI H, 
McCoLLUM PT, BELCH jJE Exercise in patients with intermittent 
claudication results in the generation of oxygen derived free 
radicals and endothelial damage. In: Hogan MC et al., eds. Oxygen 
Transport o Tissue XVI. New York: Plenum Press, 1994: 565-570. 
4 HICREY NC, HUDLICKA O, SIMMS MH. Claudication induces ys- 
temic capillary endothelial swelling. Eur J Vasc Surg 1992; 6: 36-40. 
5 ERNST E. Exercise: the best treatment for intermittent claudication? 
Br J Hosp Med 1992; 48: 303-305. 
No reply received 
Carotid Surgery 
Sir, 
We read with interest he article by Dr Melissano et 
al. I which describes how the costs of carotid surgery 
can be reduced by the limited use of arteriography, 
the routine use of local regional anaesthesia, the se- 
lective use of postoperative intensive care and early 
postoperative discharge. 
We agree with the author's selective use of ar- 
teriography only in patients with questionable duplex 
scans and would like to support heir view that a CT 
scan and a neurological assessment is obtained in all 
patients. This policy will undoubtedly save money 
and possibly reduce morbidity, although non-selective 
digital subtraction arch angiography is very safe and 
most carotid trials require its use. 
With regard to the use of local regional anaesthesia, 
we doubt whether there is much saving to be made 
as an anaesthetist is still required to administer the 
anaesthetic and other drugs and to monitor the patient 
during the procedure. The authors state that 30 min 
of global operating room time was saved compared 
to general anaesthesia but give no data to support his 
figure. For instance, has it been possible to increase 
the number of cases per operating session as a result 
of this policy? 
We agree that intensive care is rarely required after 
carotid surgery. However, the authors do not define 
what they mean by intensive care. The standard 
definition of an intensive care unit is one that is able 
to provide 24h ventilatory report. A high dependency 
unit is all that is required for these patients and most 
can just as well be cared for on a vascular ward with 
a special care facility. However, we are unhappy with 
the author's contention that continuous monitoring is 
not required in the immediate postoperative period. 
It is perhaps fortunate that they did not have any 
untoward events in their series. Other authors have 
not been so lucky, as the high rate of untoward events 
after major vascular surgery has been well docu- 
mented. 
Further savings were claimed to be due to early 
postoperative discharge with reduction in the average 
hospital stay from 10 to 5 days. However, the authors 
do not explain why patients previously needed to be 
kept in hospital for 10 days. In the U.K. a 5-day stay 
would be regarded as conventional with many centres 
having now reduced their stay to 2 or 3 days. Fig. 1 
also demonstrates that the postoperative length of stay 
had fallen to 2 days by 1992 - 3 years before their new 
protocol was introduced! 
Our main criticism is of the 103 (27%) patients 
operated upon in 1995 for asymptomatic disease. In 
the introduction, the authors state that several arge 
multicentre trials have identified the patients with 
carotid atherosclerosis who may benefit from carotid 
endarterectomy. None of these trials, including the 
Asymptomatic Carotid Atherosclerosis Study, have 
demonstrated an unequivocal benefit for asymp- 
tomatic patients. Not operating on these patients 
would have saved 301172 Ecu according to the 
papers estimate of 2924 Ecu per operation. Whilst 
addressing the possible cost reductions entailed in 
an operative procedure are important, considerably 
larger savings might be made by more attention to 
patient selection. 
E. Munro 
Stoke, U.K. 
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